INTRODUCTION
============

Digital mucous cyst (DMC) was titled "synovial lesion of the skin" by Hyde in 1883, and has other names such as synovial cyst, periungual ganglia, mucinous pseudocyst, and myxoid cyst[@B1].

The etiology and pathogenesis of DMCs are unclear. However, two possible types of DMCs have been suggested. One is caused by the herniation of tendon sheaths or synovial linings and is associated with degenerative joint diseases and osteophytes in the elderly[@B2][@B3]. The other type is caused by overproduction of mucin by fibroblasts[@B4]. The connections between the cysts and the joints were controversial[@B1], but were investigated by means of dye injections into the joint and the definite communication has been identified in the surgical fields[@B4][@B5].

Several therapies have been performed. They include aspiration of cystic contents[@B6], cryosurgery[@B7], CO~2~ laser therapy[@B8][@B9], and surgical excision[@B3][@B4]. Excision is considered as a standard therapy of DMCs because of its high cure rate.

Until now, there have been only few reports about DMCs in the dermatological literatures. Most were investigated by orthopedic surgeons. So we began to study the features of DMCs including osteophytes and leakage from joint via clinical, radiological and pathological examination, and the efficacy of surgical excision in the dermatological fields.

MATERIALS AND METHODS
=====================

Patients
--------

Between 2010 and 2014, 24 Korean patients with DMCs were included in our study. The diagnosis of DMCs was based on the clinical assessment and histopathological results.

The clinical features of DMCs were evaluated by our protocol. Patients\' age, duration, location, size of cysts, symptoms, associated nail findings and previous treatments were investigated. Preoperative X-ray and ultrasonography were performed to detect the presence of the osteophyte and the connection to the joint space. Histologic types of DMCs were classified into the myxomatous type, which was a subepidermal cystic space and the ganglion type, which was a cyst deeply seated, surrounded by a fibrous stroma with a pedicle in most instances.

Surgical procedure
------------------

The surgical treatments of DMCs were performed via "H" or "U" shaped incision over the distal interphalangeal (DIP) joint ([Fig. 1](#F1){ref-type="fig"}). The cystic lesion was identified and a meticulous dissected along with the compressed stroma and a pedicle. After ligating the pedicle with 6-0 Vicryl (Ethicon, Sommerville, NJ, USA), the dissected portion was excised and lightly electrocoagulated. Osteophytes, if existed, were removed if existed with a rongeur after the extensor tendon was carefully raised. If the cyst had ruptured previously or the pedicle was not identified, the site was curetted with light electrocoagulation and allowed to heal by secondary intention. The skin incision was closed with 5-0 nylon and the wound was dressed with antimicrobial ointment under a firm bandage. The sutures were removed in 10 to 14 days.

Clinical assessments
--------------------

Postoperative patients\' satisfaction was assessed by the visual analogue scale (VAS; 0\~10) and recurrences were evaluated during follow-ups. Approval for this study was obtained from the institutional review board of VHS Medical Center (IRB no. 2013-42).

RESULTS
=======

The characteristics of 24 patients, 21 men and 3 women, are summarized in [Table 1](#T1){ref-type="table"}. The age of the patients ranged from 53 to 82 years (mean: 66.8 years) and the duration of DMCs was between 2 months and 10 years (mean: 20.7 months). The DMCs involved fingers or thumbs in 19 patients and toes in 5. While 5 DMCs occurred near the nail fold, 19 DMCs were near the joint. Seven patients presented with nail deformities such as longitudinal groove or umbilication. Of 24 patients, 10 had multiple aspirations, 2 had undergone previous cryosurgery and 1 had been treated with sclerotic agent.

Preoperative X-ray was checked in 19 patients. Of these, osteophytes were found in 3 cases (15.8%; [Fig. 2](#F2){ref-type="fig"}). In ultrasonographic findings of 22 patients, there were prominent flow signals between the cyst and the joint space in 3 cases (13.6%; [Fig. 3](#F3){ref-type="fig"}). Histopathologic examination revealed 11cases of myxomatous type and 13 cases of ganglion type.

During surgery, pedicles were ligated in most patients except for those with DMCs near the nail fold (Case no. 1, 2, 8, 14, 24) and on the small joint of toe (Case no. 11, 12, 19).

Recurrences were observed in 4 cases during at least 1 year follow-up period, and recurrence rate was 16.7%. Of 4 cases, 2 were fingers (2/19, 10.5%) and 2 were toes (2/5, 40.0%). And 1 case was located near the nail fold and 3 were near the joint ([Table 2](#T2){ref-type="table"}).

Postoperative complications were few. Mild pain, transient joint stiffness and swelling were observed.

Mean score of patients\' satisfaction for surgery by means of VAS was 8.3 in 20 patients who gave answers.

DISCUSSION
==========

DMCs, the most common soft tissue tumor in the hand, occurs between second to fourth decades and affects women more than men. Patients often complain of annoying mass that with gelatinous discharge upon squeezing or minor trauma. DMCs occurs as solitary, round to oval, skin colored cystic nodular lesion on the digits of the hand[@B1][@B2][@B3][@B10].

DMCs are commonly associated with degenerative changes of DIP joints including osteoarthritis. It has been pointed out that DMCs originate from the area of the arthritic spurs and almost all of the patients had evidence of osteophytes noted on X-ray[@B3][@B11], and removing the spurs may improve treatment outcome[@B12][@B13]. However, in our study, osteophytes were found in only 3 patients (15.8%) despite the fact that all of our patients were over 50 years of age. In addition, Lawrence[@B14] reported that osteophyte removal is not essential for treatment success as opposed to the statement made by Brown et al.[@B15] Thus, the relationship between DMCs and osteophytes needs further evaluations.

It has been suggested that there are two histologic types in DMCs, the myxomatous type and the ganglion type. The former is located near the nail fold and the latter is located near the joint[@B10][@B11][@B16]. The current study shows that the location of DMCs and the histologic types did not always match. Whereas 11 out of 13 cases of the ganglion type were located near the joint, only 2 out of 11 cases of the myxomatous type were located near the nail fold. Therefore, differentiating the two histologic types by clinical location only was difficult, and may not be essential because the surgical technique and postoperative recurrence rate of the two types were not significantly different in our series.

De Berker and Lawrence[@B4][@B5] reported that there is a connection between DMCs and the joint and demonstrated this connection in more than 80% of the patients by injecting the methylene blue into joint during surgery. Because, this methylene blue-guided surgery is difficult and time-consuming, we planned preoperative ultrasonographic examination to evaluate the communication. The communication between DMCs and the joint was found in 3 cases (13.8%), which led to the conclusion that preoperative ultrasonographic examination was not helpful in detecting the leakage site. Lawrence[@B14] had adopted a flap technique where precise leak point identification is not required, thus reducing the potential postoperative morbidity and operation time. Eke et al.[@B17] suggested proximal nail fold flap dissection for DMCs from a 7-year experience and hypothesized that the flap initiates dermal scarring which is thought to interrupt any connections between the joint and the cyst. According to Zook[@B3], there is no reason to remove the cyst, as it is a compressive-type lining and obliterates when decompressed. Regardless of connection, a meticulous dissection along with excision and pedicle ligation was enough for therapeutic success in our experience. In addition, we used electrocoagulation on the stump of pedicle and surrounding stromal tissue after cyst removal, which may promote fibrosis, resulting in closure of the leak.

Recurrence occurred in 4 cases (16.7%), 2 on the fingers and 2 on the toes, and recurrence rate was higher on the toes (40.0%) than on the fingers (10.5%), which was similar to the results of previous studies[@B5][@B14]. In one recurred case, where communication was observed in ultrasonographic examination, reoperation was done after 6 months but failed again. The reason for this is not clear, but may be due to differences in joint fluid pressure in the toe depending on position[@B14].

There were no long-term, serious complications such as infection, joint limitation, and nail dystrophy in our study. Mild pain, transient joint stiffness or swelling were observed, but disappeared gradually without treatment.

The limitation of our study comes from the relatively small number of DMC patients in the dermatologic fields.

In conclusion, the pathogenic relationship between DMCs and osteophytes needs to be further clarified, since the incidence of osteophytes noted on X-ray was much lower than the previous reports in our study. Preoperative ultrasonographic examination is not useful in detecting the communication between DMCs and the joint. A meticulous surgical technique including a pedicle ligation and electrocoagulation rather than identification of leakage site seems to be more important for DMC treatment.
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![The surgical treatments of digital mucous cysts. (A) Before surgery, (B) dissected cyst, (C) pedicle (arrow), (D) after surgery.](ad-29-69-g001){#F1}

![The osteophytes (arrow) was found on X-rays (Case no. 21).](ad-29-69-g002){#F2}

![On the ultrasonographic finding, there was a prominent flow signal between the cyst and the joint space (Case no. 4).](ad-29-69-g003){#F3}

###### Characteristics of patients

![](ad-29-69-i001)

  Case no.   Age (yr)/sex   Location              Size (cm)   Duration   Previous therapy      Symptom      Nail deformity
  ---------- -------------- --------------------- ----------- ---------- --------------------- ------------ ---------------------
  1          68/M           Lt. 3rd finger NF     0.5×0.5     10 yr      Cryotherapy \#2       Tenderness   Longitudinal groove
  2          63/M           Lt. 4th finger NF     0.5×0.5     1 yr       None                  None         Umbilication
  3          62/M           Lt. 3rd finger DIPJ   0.6×0.5     1 yr       None                  Tenderness   None
  4          70/M           Lt. 1st toe MTPJ      0.7×0.7     10 mo      Multiple aspiration   Tenderness   None
  5          66/M           Rt. 3rd finger DIPJ   0.4×0.2     1 yr       Multiple aspiration   None         None
  6          62/M           Rt. 1st finger IPJ    1.1×0.5     NA         None                  None         None
  7          77/M           Rt. 1st finger IPJ    0.3×0.3     3 yr       Multiple aspiration   None         None
  8          82/M           Lt. 1st finger NF     0.5×0.5     5 mo       Multiple aspiration   None         None
  9          55/F           Rt. 1st toe IPJ       0.6×0.2     1 yr       Multiple aspiration   Tenderness   None
  10         68/M           Rt. 3rd finger DIPJ   0.7×0.5     2 yr       Multiple aspiration   None         None
  11         72/M           Rt. 2nd toe DIPJ      0.2×0.2     8 mo       Cryotherapy \#4       None         None
  12         64/M           Lt. 4th toe DIPJ      0.3×0.3     2 yr       Multiple aspiration   None         None
  13         67/M           Lt. 1st finger IPJ    0.4×0.2     4 mo       Multiple aspiration   None         None
  14         64/M           Rt. 3rd finger NF     0.5×0.4     NA         Multiple aspiration   None         Umbilication
  15         65/F           Rt. 1st finger IPJ    0.6×0.5     2 yr       None                  None         None
  16         63/M           Rt. 2nd finger IPJ    1.2×0.6     NA         None                  None         None
  17         53/F           Rt. 2nd finger DIPJ   0.4×0.3     NA         Sclerotic agent       Tenderness   Umbilication
  18         79/M           Rt. 3rd finger DIPJ   0.6×0.5     2 mo       None                  None         None
  19         69/M           Rt. 2nd toe DIPJ      0.3×0.2     1 yr       None                  None         None
  20         66/M           Rt. 3rd finger DIPJ   0.5×0.5     3 yr       Multiple aspiration   None         None
  21         64/M           Rt. 3rd finger DIPJ   0.7×0.4     1 yr       None                  None         Umbilication
  22         71/M           Lt. 1st finger IPJ    1.3×0.5     5 mo       None                  None         None
  23         67/M           Rt. 1st finger IPJ    1.0×0.5     2 yr       None                  None         Umbilication
  24         79/M           Rt. 3rd finger NF     0.3×0.4     1 yr       None                  None         Longitudinalgroove

M: male, F: female, Lt.: left, Rt.: right, NF: nail fold, DIPJ: distal interphalangeal joint, MTPJ: metatarsalphalangeal joint, IPJ: interphalangeal joint, NA: not available.

###### Summary of the results

![](ad-29-69-i002)

  Case no.   Osteophyte (X-ray)   Communication between cyst and joint (ultrasonography)   Complication or recurrence   Pathology type   Satisfaction score
  ---------- -------------------- -------------------------------------------------------- ---------------------------- ---------------- --------------------
  1          −                    NA                                                       Recurrence                   Myxomatous       9
  2          −                    −                                                        \-                           Ganglion         5
  3          −                    −                                                        \-                           Ganglion         10
  4          −                    \+                                                       Recurrence                   Ganglion         3
  5          −                    −                                                        \-                           Ganglion         10
  6          −                    −                                                        \-                           Ganglion         NA
  7          \+                   −                                                        \-                           Myxomatous       9
  8          \+                   −                                                        \-                           Myxomatous       10
  9          −                    −                                                        \-                           Myxomatous       10
  10         −                    −                                                        \-                           Ganglion         10
  11         NA                   −                                                        \-                           Ganglion         8
  12         −                    −                                                        Recurrence                   Myxomatous       9
  13         −                    −                                                        Recurrence                   Ganglion         10
  14         NA                   −                                                        \-                           Myxomatous       NA
  15         −                    −                                                        \-                           Ganglion         10
  16         −                    −                                                        \-                           Ganglion         NA
  17         −                    \+                                                       \-                           Myxomatous       NA
  18         −                    \+                                                       \-                           Myxomatous       10
  19         NA                   −                                                        \-                           Myxomatous       3
  20         NA                   NA                                                       \-                           Ganglion         10
  21                              −                                                        \-                           Myxomatous       1
  22         NA                   −                                                        \-                           Ganglion         7
  23         −                    −                                                        \-                           Myxomatous       7
  24         −                    −                                                        \-                           Ganglion         8

NA: not available.
